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ABSTRACT 



A transmitting apparatus and method, and a receiving appa- 
ratus and method for communicating a pack of 2,048 bytes 
using the digital interface in accordance with the IEEE 1394 
standard. A 4-byte time stamp is added to a 2,048-byte pack 
of MPEG (Moving Picture Experts Group) — PS (program 
stream) data. Also, 124 bytes of padding data is added to this 
pack in order that the overall byte length of data be a 
multiple of 16. Then the data is divided into a number of 
fractions which is a multiple of 2 (e.g., 32), thereby being 
converted into a number of data blocks equal to the number 
of fractions. Each data block has a byte length of a multiple 
of 4 (e.g., 68 bytes). A CIP header and the like are added to 
a predetermined number of the data blocks to form a packet. 

92 Claims, 24 Drawing Sheets 
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US 6,763 : 

1 

TRANSMITTING APPARATUS AND 
METHOD, RECEIVING APPARATUS AND 
METHOD 

This is a Continuation of Application Ser. No. 08/954757 5 
filed Oct. 20, 1997, now U.S. Pat. No. 6,172,989. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a transmitting apparatus io 
and method, and a receiving apparatus and method, and, 
more particularly, to a transmitting apparatus and method 
and a receiving apparatus and method for transmitting or 
receiving a pack of 2,048 bytes through the digital interface 
in accordance with the IEEE 1394 standard. 15 

2. Description of the Related Art 

The DVD (digital versatile disc)-Video (hereinafter 
referred to simply as DVD) has recently been standardized. 
It is expected to be used widely. In the DVD, video data is 
recorded by being compressed in the MPEG (Moving Pic- 20 
ture Experts Group) — PS (program stream) form. A DVD 
player reproduces, in its drive section, data from the DVD, 
and decodes, in its decoding section, the data in the MPEG 
program stream form reproduced from the DVD. The DVD 
player outputs the decoded data to a television receiver or 25 
the like to display images corresponding to the data. 

It is possible that a television receiver having, for 
example, a function of decoding MPEG-PS-encoded data 
will be developed. In such a case, it is conceivable that a 
DVD player and a television receiver having such a decod- 30 
ing function are connected to each other through an AV bus, 
and a bit stream in an encoded state is output from the DVD 
player and is supplied via the AV bus to the television 
receiver having the decoding function to be decoded on the 
television receiver side. 35 

A system has been conceived in which a DVD player and 
a television receiver are connected through an AV bus as 
described above, and in which an interface in accordance 
with the IEEE (The Institute of Electrical and Electronic ^ 
Engineers) 1394 High Performance Serial Bus standard is 
used to perform data communication. 

FIG. 20 shows an example of the relationship between 
original data and actually transmitted packets in isochronous 
communication in accordance with the IEEE 1394 standard. 

45 

As shown in FIG. 20, a 4-byte source packet header and 
padding data for controlling the data length are added to 
each of source packets, which are original data, and each 
packet is thereafter divided into a predetermined number of 
data blocks. The unit of data in each transmitted packet is 50 
one quadlet (=four bytes). Therefore, the byte length of each 
of data blocks, various headers and so on is set to a multiple 
of 4. 

FIG. 21 shows the format of the source packet header. As 
25 bits in the header, a time stamp which is used to suppress 55 
jitter, for example, when MPEG-TS (transport stream) data 
used in digital satellite broadcasting or the like is transmitted 
in isochronous communication is written. 

Such a packet header, a common isochronous packet 
(CIP) header (described below) and any other sort of data are eo 
added to a predetermined number of data blocks, thus 
forming a packet. 

FIG. 22 shows the structure of a packet for isochronous 
communication. An isochronous communication packet is 
formed of a packet header, a header cyclic redundancy check 65 
(header CRQ, a data field and a data cyclic redundancy 
check (data CRC). 
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The packet header is formed of "Data__Length" repre- 
senting the data length, "Tag" representing the kind of 
format of the corresponding packet (presence/absence of a 
CIP header or the like), "Channel" representing the number 
of a channel in which the packet is transmitted (one of 0 to 
63), "tcode" representing a code for processing, and a sync 
code Sy prescribed according to each of applications. The 
header CRC (Header_CRC) is a packet header error detec- 
tion code, and the data CRC (Data_CRQ is a data field 
(Data field) error detection code. The data field is formed of 
a CIP header and real time data. Real time data in the data 
field is essential data to be transmitted (the above-mentioned 
data blocks). 

FIG. 23 shows the format of a CIP header having an SYT 
area provided for synchronization of frames of a video 
signal. This CIP header is formed of an SID (source node ID) 
area for a transmission node number, a DBS (data block 
size) area for the length of a data block, an FN (fraction 
number) area for the number of fractions into which data is 
divided to form a packet, a QPC (quadlet padding count) 
area for the number of quadlets of padding data, an SPH area 
for a flag indicating the presence/absence of a source packet 
header, a DBC (data block counter) area for detecting a 
lacuna in the packet, an FMT area for a signal format 
representing the sort of transmitted data, a FDF (format 
dependent field) area used according to the signal format, 
and an SYT (sync time) area. 

An area rev is provided as a reserved area. 

Such a CIP header having an SYT area is used, for 
example, when data of a digital camera-recorder is trans- 
mitted. 

FIG. 24 shows the relationship between the value in the 
FMT area and sorts of data. For example, if DVCR (digital 
video cassette recorder) data is transmitted, the value in the 
FMT area is set to 000000 (binary). If MPEG data (MPEG- 
TS data) is transmitted, the value in the FMT area is set to 
100000 (binary). 

FIG. 25 shows the format of the SYT area. As shown in 
FIG. 25, lower 12 bits in 16 bits in the SYT area represent 
a time stamp. 

FIG. 26 shows the format of a CIP header having no SYT 
area. In this CIP header, the SYT area in the CIP header 
shown in FIG. 23 is used as an FDF area. 

As described above, packets for isochronous communi- 
cation are formed in accordance with formats corresponding 
to various sorts of data to be transmitted. For example, 
MPEG-TS data can also be transmitted in isochronous 
communication as well as DVCR data transmitted in isoch- 
ronous communication as described in Japanese Patent 
Laid-Open No. 350649/1994. 

However, communication of MPEG-PS data has not been 
performed by using the digital interface in accordance with 
the IEEE 1394 standard; it is difficult to perform commu- 
nication of MPEG-PS data by using the digital interface in 
accordance with the IEEE 1394 standard. 

That is, in MPEG-PS data, the pack forming a unit of data 
has a length of 2,048 bytes, which is much longer than that 
of the pack of MPG-TS data (188 bytes). Correspondingly, 
the number of fractions into which data is divided to form a 
packet is large. However, since only two bits are assigned to 
the FN area of the CIP header in which the number of 
fractions is written, the number of fractions is limited to 1 
(=2°), 2 (-2 1 ), 4 (-2 s ), and 8 (=2 3 ), and it is difficult to 
increase the number of fractions above 8. 

The above-mentioned padding data for MPEG-PS data is 
usually longer than, for example, that for MPEG-TS data, 
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but only three bits are assigned to the QPC area of the FIG. 2 is a block diagram showing the configuration of an 

above-described CIP header. Therefore, it is difficult to use example of a data communication section of a DVD player 

padding data equal to or larger than 8 quadlets. shown in FIG. 1, which represents a transmitting apparatus 

in accordance with a first embodiment of the present inven- 

SUMMARY OF THE INVENTION 5 tion; 

In view of the above-described circumstances, an object FIG* 3 is a block diagram showing the configuration of an 

of the present invention is to provide a transmitting appa- example of a data communication section of a digital TV 

ratus and method, and a receiving apparatus and method for shown in FIG. 1, which represents a receiving apparatus in 

performing communication of a pack of 2,048 bytes using accordance with the first embodiment of the present inven- 

the digital interface in accordance with the IEEE 1394 10 u °n; 

standard in such a manner that the pack of 2,048 bytes is FIG. 4 is a diagram showing an example of a procedure 

converted into a packet transmitted in isochronous commu- for forming packets in the first embodiment; 

nication in accordance with the IEEE 1394 standard. piQ # 5 & a diagram showing an example of a CIP header 

To achieve this object, according to a first aspect of the used in the first embodiment; 

present invention, there is provided a transmitting apparatus pio. 6 is a table showing an example of the relationship 

comprising conversion means for converting a pack of 2,048 between the value in the FMT area and sorts of data in the 

bytes in data into at least one packet to be transmitted in fi^t embodiment; 

isochronous communication in accordance with the IEEE mQ ? fa a ^ showi example of ^ CIP 

1394 standard, and transmitting means for transmitting the M header ^ in me fijst embodiment . 

A ' . _ , . . . FIG. 8 is a diagram showing a further example of the CIP 

According to a second aspect of the present invention, header ^ in me fifst embodiment; 

there is provided a transmitting method comprising the steps _ A . , . , 

of converting a pack of 2,048 bytes in data into at least one FI u G - 9 * a table showing the re lationship between the 

packet to be transmitted in isochronous communication in 25 ™f>™ of fract * ons > tbe number of data P ac * et > 

accordance with the IEEE 1394 standard, and transmitting and u tbe rate band of transmission of data in the first 

the packet. embodiment; 

According to a third aspect of the present invention, there c F ] G ' 10 * a dia S ram showin f an L exam P le of > P^edure 

is provided a receiving apparatus comprising receiving for formiD g P ackets m a ^ d embodiment of the present 

means for receiving packets transmitted in isochronous 30 u 1 ^ 111 * 011 ; 

communication in accordance with the IEEE 1394 standard, FIG. 11 is an example of a CIP header used in the second 

and restoration means for restoring a pack of 2,048 byte embodiment; 

from at least one of the packets received by the receiving FIG. 12 is a table showing the relationship between the 

means. number of data blocks per packet and the rate and band of 

According to a fourth aspect of the present invention, 35 transmission of data in the second embodiment; 

there is provided a receiving method comprising the steps of FIG. 13 is a diagram showing an example of a procedure 

receiving packets transmitted in isochronous communica- for forming packets in a third embodiment of the present 

tion in accordance with the IEEE 1394 standard, and restor- invention; 

ing a pack of 2,048 byte from at least one of the received FIG. 14 is an example of a CIP header used in the third 

packets. 40 embodiment. 

In the transmitting apparatus in the first aspect of the FIG. 15 is a table showing the relationship between the 

present invention, the conversion means converts a pack of number of data blocks per packet and the rate and band of 

2,048 bytes in data into at least one packet to be transmitted transmission of data in the third embodiment; 

in isochronous communication in accordance with the IEEE FIG. 16 is a diagram showing an example of a procedure 

1394 standard, and the transmitting means transmits the 45 for forming packets in a fourth embodiment of the present 

packet. invention; 

In the transmitting method in the second aspect of the FIG. 17 is a flowchart for explaining the procedure for 

present invention, a pack of 2,048 bytes in data is converted forming packets in the fourth embodiment; 

into at least one packet to be transmitted in isochronous 5Q F IG. 18 is a diagram showing a format of transmitted 

communication in accordance with the IEEE 1394 standard, data- 

and the packet is transmitted. FI ' G 19 ^ a uble showing an example of a CIP header in 

In the receiving apparatus in the third aspect of the present MPEG2-PS transmission; 

invention, the receiving means receives packets transmitted FIG 2 o is a diagram showing an example of the relation- 

in isochronous communication in accordance with the IEEE 55 shi ^tween original data and transmitted packets; 

1394 standard, and the restoration means restores a pack of CT „ , . , # 

a a j* n 1 r . , . r .. , . . . , . FIG. 21 is a diagram showing the format of a source 

2,048 byte from at least one of the packets received by the acket header 

receiving means. ' 

w . . . 1 j • t i .1 4 c . u . FIG. 22 is a diagram showing the structure of a packet for 

In the receiving method in the fourth aspect of the present . & . . & v 

, * -1 • • u • isochronous communication; 

invention, packets transmitted in isochronous communica- 60 , , „ , 

tion in accordance with the IEEE 1394 standard are FIG. 23 is a diagram showing the format of a CIP header 

received, and a pack of 2,048 byte is restored from at least havm S SYT area; 

one of the received packets. FIG- 24 is a table showing an example of the relationship 

between the value in the FMT area and sorts of data; 

BRIEF DESCRIPTION OF THE DRAWINGS fi5 FIG. 25 is a table showing the format of the SYT area; and 

FIG. 1 is a block diagram showing the configuration of an FIG. 26 is a diagram showing the format of a CIP header 

example of an AV system for reproducing a DVD; having no SYT area. 
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DESCRIPTION OF THE PREFERRED packets for isochronous communication in accordance with 

EMBODIMENTS IEEE 1394, and to output the packets to the communication 

FIG. 1 shows the configuration of an example of an AV control section 49. 

system for DVD playback. In a DVD player 1 of the AV J** *™ **np is used to suppress jitter (in transmission) 

system shown in FIG. 1, a drive section 11 is arranged to 5 and * not for decoding of data, 

read out data (MPEG-PS data) recorded on a DVD (not The communication control section 49 is arranged to 

shown) by using, for example, laser light and to output the output, at the start of the period of a cycle of 125 /isec, a 

read data to a distribution circuit 12. control signal to the timer 47 and a cycle sync signal and a 

The distribution circuit 12, supplied with MPEG-PS data „ cycle start packet to a communication section 50 

from the drive unit 11, is arranged to output the MPEG-PS 10 (transmission means) One packet per cycle, supplied from 

data to a demultiplexer 13 and to a data communication «** picketing circuit 45, is output from the communication 

section 15 control section 49 to the communication section 50. 

The demultiplexer 13 is arranged to sort, out of supplied ^ commumcauon section 50 is arranged to transmit 
MPEG-PS data, a video pack having video information, an 15 over AV bus 2, cycle sync signals, cycle start packets and 
audio pack having audio information and a sub picture pack isochronous communication jackets supplied from the corn- 
having information such as captions, and to output the packs munication control section 49. 

to a decoding section 14. FIG - 3 shows the configuration of an example of the data 

The decoding section 14 incorporates decoders for decod- communication section 21 of the digital TV 3, which rep- 

ing the video pack, the audio pack and the sub picture pack. 20 resents a recei ™S apparatus in accordance with the first 

Each decoder decodes the corresponding pack to form a embodiment of the present invention, 

video or audio signal and outputs the signal to a predeter- A communication section 61 (receiving means) is 

mined apparatus (not shown). arranged to receive cycle sync signals, cycle start packets 

The data communication section 15 is arranged to convert and isochronous communication packets transmitted via the 

packs of MPEG-PS data supplied from the distribution 25 AV bus 2, and outputs the signals and the packets to a 

circuit 12 into packets for isochronous communication in communication control section 62. 

accordance with the IEEE 1394 standard, and to transmit the The communication control section 62 is arranged to 

packets to a digital television receiver (digital TV) 3 via an output a control signal according to a cycle sync signal to a 

AV bus 2. timer 64 when supplied with the cycle sync signal, and to 

In the digital TV 3, a data communication section 21 is 30 output a supplied isochronous communication packet to an 

arranged to receive packets for isochronous communication unpacketing circuit 63 (restoration means), 

in accordance with the IEEE 1394 standard transmitted from The unpacketing circuit 63 is arranged to restore a pack of 

the DVD player 1 via the AV bus 2, to convert the packets MPEG-PS data from a predetermined number of packets, as 

into the original packs and to output the packs to a decoding described below, and to output the restored pack to a FIFO 

section 22. 35 Memory 67. Also, the unpacketing circuit 63 is arranged to 

The decoding section 22 incorporates decoders for respec- extract time information (time stamps) converted into pack- 

uVely decoding video, audio and sub picture packs, as does ets together with the pack in the data communication section 

the decoding section 14 of the DVD player 1. The decoding 15 of the DVD P laver *> t0 0Ut P ut the information 

section 22 sorts video, audio and sub picture packs out of 10 311 adder ° 5 * 

supplied data, and each decoder decodes the corresponding 40 The adder 65 is arranged to calculate the sum of a delay 

pack to form a video or audio signal and outputs the signal time previously set in a register 65 and time information 

to a predetermined circuit (not shown). supplied from the unpacketing circuit 63, and to output the 

FIG. 2 shows the configuration of an example of the data result of this calculation to a comparator 68. 

communication section 15 of the DVD player 1, which The timer 64 is arranged to operate its internal counter for 

represents a transmitting apparatus in accordance with a first 45 clocking and to output the value of the counter to the 

embodiment of the present invention. comparator 68. The timer 64 is also arranged to calibrate the 

A timing generation circuit 44, which is supplied with value of ^ counter b y a control si S nal supplied from the 

MPEG-PS data from the distribution circuit 12, is arranged communication control section 62. 

to output the MPEG-PS data directly to a packeting circuit SQ The comparator 68 is arranged to output a pulse signal to 

45 (conversion means) and to output a pulse signal to a latch the FIFO memory 67 when a match occurs between the time 

circuit 46 when it outputs a pack of the MPEG-PS data to the clocked by the timer 64 and the time information supplied 

packeting circuit 45. fr° m the adder 65 (the time stamp of a pack+the delay time). 

A timer 47 is arranged to operate its internal counter for The FIFO memory 67 is arranged to output, to a decoding 

clocking and to output the value of the counter to the latch 55 section 22, data (pack) supplied from the unpacketing circuit 

circuit 46. The timer 47 is also arranged to calibrate the 63 when a pulse signal is supplied from the comparator 68. 

value of the counter by a control signal supplied in a cycle The FIFO memory 67 outputs the data in FIFO (first in first 

of 125 ^sec from a communication control section 49. out) order, i.e., in order of input. 

The latch circuit 46 is arranged to hold the value (time The operations of the above-described DVD player 1 (first 

information) supplied from the timer 47 when a pulse signal 60 embodiment) and digital TV 3 (first embodiment) will next 

is supplied from the timing generation circuit 44. The latch be described. 

circuit 46 holds the value until the next pulse signal is First, the drive section 11 of the DVD player 1 reads out 

supplied, and outputs the value to the packeting circuit 45. MPEG-PS data from a DVD, and outputs the data to the 

The packeting circuit 45 is arranged to convert, in a distribution circuit 12. 

procedure described below, a pack supplied from the timing 65 The distribution circuit 12 outputs the data to the demul- 

generation circuit 44 and time information (a time stamp for tiplexer 13 and to the timing generation circuit 44 of the data 

suppressing jitter) supplied from the latch circuit 46 into communication section 15. 
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The timing generation circuit 44 of the data communica- FIG. 9 shows the rate and band of transmission of DVD 

tion section 15 outputs a pack of MPEG-PS data to the data (i.e., MPEG-PS data) in the case where the number of 

packeting circuit 45 and outputs a pulse signal to the latch fractions is one of 8, 16, 32, and 64 and where the number 

circuit 46. The latch circuit 46 holds the time at which it of data blocks per packet is one of 1 to 8, 16, 32, and 64. If 

receives the signal, and outputs the corresponding time 5 the number of data blocks per packet is a power of 2, 

information to the packeting circuit 45. processing in the packeting circuit 45 is simplified. 

Next, the packeting circuit 45 sets the supplied time If the number of fractions is FN and if the number of data 

information as a 4-byte time stamp and adds 124-byte blocks per packet is DB, the amount of MPEG-PS data 

padding data to the time stamp and the 2,048 byte pack in (average) contained in one packet is (2048/FN)xDB bytes 

order that the total byte length be a multiple of 16, as shown 10 (ol6384/FN)xDB bits), and packets are distributed each in 

in FIG. 4. As padding data, no particular information is held a cycle of 125 /eec. As a result, the rate of transmission of 

since padding data is added for the purpose of adjusting the MPEG-PS data is (131.1/FN)xDB (={2048x8/125)/FN})x 

total data length. DB) Mbps. 

For example, a shown in FIG. 4, the packeting circuit 45 Since the DVD playback rate in accordance with the 

divides the time stamp, pack and padding data into a number 15 standard is 2.52 Mbps, 5.04 Mbps, or 10.08 Mbps, the 

of fractions which is a multiple of 2 (32 in this case) to number of fractions FN and the number of data blocks DB 

convert them into the same number of data blocks having a per packet are set so as to satisfy one of the following 

byte length which is a multiple of 4 (64 bytes in this case). equations: 
That is, data of a total length of 2176 (=4+2048+124) bytes 

is divided into 32 data blocks of 68 bytes. 20 (131,1 /fn) x db * 10.08 
Next, the packeting circuit 45 forms a CIP header and ^ 131 ij FN )xDB*SQ4 
forms a packet containing the CIP header and a predeter- 
mined number of data blocks. (i3i.i/fW)xMa! 2.52 

FIG. 5 shows an example of a CIP header format used in 2 s 

the first embodiment. ^ ^ ^ playback rate is changed, FN and DB are 

In this embodiment, the relationship between the value in ch d m accordance ^ the above equations, 

the FMT area of the CIP header and sorts of data is set as A , . 4 . , t . . , . 4 . 

shown in FIG. 6. TTiat is, in the case of transmission of ^^^^ T' where ^^ ack rate * ~ l *> 

MPEG-PS data in this embodiment, the value in the FMT 30 10 *°? m f ? nd dlvlslon f° .64 fractions is made, the 

_ . . . inninn ru; ,\ I-ff*™* f _ t r- number of data blocks per packet is set to 5 or greater. If 

area is set to 100100 (binary), different from that tor ,. . . . 4 „ „ . r . r . 4 . , - , °, . 

MPEG-TS division mto 32 fractions is made, the number of data blocks 

. , per packet is set to 3 or greater. If division into 16 fractions 

Also in this CIP header, in the case of transmission of ^ mad the number of data blocks ket is ^ lo 2 or 

MPEG-PS data (i.e., in the case where the value in the FMT grea ter 

area is values in the original 1 (FIG. 26) 35 • 45 

FN area and QPC area (the 17th to 21st bits of the No. 0 , , ' . & /. . ' r . f\ . U1 , 

ji *\ c j »n ai *u .u 1 j* >»*uuv ■ .u uses data blocks corresponding to the number of data blocks 

quadlet) are fixed at 0. Also, the three, 2nd to 4th bits in the de <™ heri flhnve 

FDF area (shown as new FN) are used as a new FN area _ S aesc ™ca aoove. 

while the eight, 5th to 12th bits in the FDF area (shown as 1 ™ e band of communication in accordance with the IEEE 

new QPC) are used as a new QPC area. « 1394 standard is calculated as shown by the following 

The value in the FN area (new FN) is set to the logarithm equation, 

of the number of fractions FN to base 2 (log 2 FN). Band-Overhead_j/?xC+(Payload+K)xi}/j 

Hus, a pack can be converted into a packet by increasing Overhead JD is 15 (default value). C is fixed at 32 units 

the number of bite assigned to the FN and QPC areas even 45 an( j ; s ^ „ 3 . ^ p load fe ^ number of quadlets 

d the number of fractions is large or the length of paddnig rf transmitted data (data blocks and CIp headers)) ^ DR 

dataislongasinthecaseofprocessingapackofMPEG.PS fe ft value ^ ^ according to a performance of 

communication. In the case of 100 M transmission, DR is set 

In the CIP header shown in FIG. 5, the value in the DBS t0 16 In the case of 200 M transmission, DR is set to 8. In 

area is 00010001 (binary), the value in the FN area (new FN) 50 me case of 400 M transmission, DR is set to 4. In FIG. 9, the 

is 101 (binary) and the value in the QPC area (new QPC) is band ^ ^^ated by setting DR to 16. 

00011111 (binary). Therefore, the length of each data block For example, referring to FIG. 9, if the number of 

is 17 quadlets, i.e., 68 bytes, the number of fractions mto fractions is 64 and if the number of data blocks per packet 

which a pack is divided is 32 (-2 ), and the length of ^ ^ me 5and }Jscd is 704 (=i5x32+(ll+3)xl6) units, 

padding data is 31 quadlets, i.e., 124 bytes. 55 p ac kets formed in the above-described manner are sup- 

ACIP header such as shown in FIG. 7 may also be formed plied to the communication control section 49. 
to use both the original FN area and the new FN area (shown The communication control section 49 outputs a control 
as sub FN). In such a case, if the value in the original FN signal to the timer 47 in every 125 /«ec cycle at the start of 
area is n^^ and the value in the new FN area (sub FN) is the cycle, simultaneously outputs a cycle sync signal and a 
n FN2* me number of fractions is the (n Fm + is n^^Jth power 60 cycle start packet to the communication section 50. Also, the 
of 2. communication control section 49 is supplied with packets 
Further, as shown in FIG. 8, the same format as that of the from the packeting circuit 45 and outputs the packets to the 
CIP header shown in FIG. 26 may be used. In such a case, communication section 50 one in every cycle, 
however, the number of fractions is limited to 8 («2 3 ) or less The communication section 50 transmits, over the AV bus 
and the length of padding data is limited to 7 quadlets or less. 65 2, cycle sync signals, start packets and isochronous corn- 
Therefore, the data transmission rate is 16.4 Mbps (16. 4x1 0 6 munication packets supplied from the communication con- 
bits/sec) or higher. trol section 49. 
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In the above-described manner, MPEG-PS data is con- 
verted into packets for isochronous communication and the 
packets are transmitted over the AV bus 2. 

The communication section 61 of the digital TV 3 
receives cycle sync signals, cycle start packets and isoch- 5 
ronous communication packets transmitted from the DVD 
player 1 via the AV bus 2, and outputs the received signals 
and packets to the communication control section 62. 

When supplied with one cycle sync signal, the commu- 
nication control section 62 outputs a control signal accord- 10 
ing to the cycle sync signal to the timer 64, and outputs the 
corresponding supplied isochronous communication packet 
to the unpacketing circuit 63. 

The unpacketing circuit 63 reads the CIP header of each 
supplied isochronous communication packet and restores 15 
the group of data formed of MPEG-PS data, a time stamp 
and padding data from at least one packet corresponding to 
FN data blocks. 

The unpacketing circuit 63 removes, from the restored 
data, the padding data of the byte length corresponding to 20 
the value in the QPC area of the CIP header by referring to 
the value in the QPC area, outputs the head 4-byte time 
stamp to the adder 65, and outputs the pack of MPEG-PS 
data to the FIFO memory 67. 

The adder 65 calculates the sum of the preset delay time 25 
supplied from the register 65 and time information (time 
stamp) supplied from the unpacketing circuit 63, and outputs 
the result of this calculation to the comparator 68. 

The comparator 68 outputs a pulse signal to the FIFO 
memory 67 when a match occurs between the time clocked 30 
by the timer 64 and the time information supplied from the 
adder 65 (the time stamp of the pack+the delay time). 

When supplied with the pulse signal from the comparator 
68, the FIFO memory 67 outputs, to the decoding section 22, 
the data supplied from the unpacketing circuit 63. The FIFO 35 
memory 67 outputs the data in FIFO order, i.e., in order of 
input. Thus, the data is supplied to the decoding section 22 
in synchronization with the time stamp, thereby suppressing 
jitter. 

The decoding section 22 decodes the MPEG-PS data to 40 
form video and audio signals, and outputs the signals to 
predetermined circuits (not shown). 

In the first embodiment, as described above, a group of 
data formed by adding a time stamp and padding data to an 
MPEG-PS data pack of 2,048 bytes is divided to form data 45 
blocks, and packets having a predetermined number of the 
data blocks are transmitted, thus transmitting the pack of 
2,048 bytes to the digital TV 3 operating as a decoder 
through the digital interface in accordance with the IEEE 
1394 standard. 50 

A DVD player 1 which represents a transmitting appara- 
tus in accordance with a second embodiment of the present 
invention and a digital TV 3 which represents a receiving 
apparatus in accordance with the second embodiment of the 
present invention will next be described. 55 

The DVD player 1 of the second embodiment has the 
same configuration as the DVD player 1 of the first embodi- 
ment and differs from the first DVD player 1 only in the 
operation of the packeting circuit 45. Therefore, the con- 
figuration of the DVD player 1 of the second embodiment 60 
will not be described. 

Hie digital TV 3 of the second embodiment has the same 
configuration as the digital TV 3 of the first embodiment and 
differs from the first digital TV 3 only in the operation of the 
unpacketing circuit 63. Therefore, the configuration of the 65 
digital TV 3 of the second embodiment will not be 
described. 
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The operations of the second embodiment DVD player 1 
and digital TV 3 will now be described. The following 
description refers only to the operations of the packeting 
circuit 45 and the unpacketing circuit 63 because the opera- 
tions of the sections other than the packeting circuit 45 and 
the unpacketing circuit 63 are the same as those in the first 
embodiments. 

The packeting circuit 45 of the second embodiment first 
adds padding data to a pack of 2,048 bytes, as shown in FIG. 
10. The length of padding data is set to such a value that the 
byte length of one source packet formed by dividing the data 
formed of the pack of 2,048 bytes and padding data into a 
first number of fractions FNj is equal to a value obtained by 
subtracting the byte length of a time stamp (=4) from a 
multiple of 16. 

That is, if the byte length of the time stamp is L^y (L^y-4), 
the byte length LPD of padding data is calculated as shown 
by the following equation using a predetermined positive 
integer n: 

l«>=J : 2V 1 x(16x/i-Z 7S )-2048 

The number n is assumed to be an integer equal to or 
greater than (2048/FN 1 +L 7 . 5 )/16. 

For example, if L rs «=»4 and FN 2 «6 as shown in FIG. 10, 
and if n is set to 22, the byte length L PD of padding data 
calculated is 40 (=6x(16x22-4)-2048). 

Next, the packeting circuit 45 divides the data formed of 
the length of padding data calculated as described above, 
and the pack of 2,048 bytes into the first number of fractions 
FN lf thereby forming FN A source packets having a byte 
length of a multiple of 16. If the byte length of each source 
packet is L^,, it is calculated as shown by the following 
equation: 

1^(2048+^)//^ 

For example, if the length of padding data is 40 bytes and 
the first number of fractions FN a is 6, the length of each 
source packet is 348=(=(2048+40)/6) bytes, as shown in 
FIG. 10. 

Then, as shown in FIG. 10, the packeting circuit 45 adds 
the 4-byte time stamp to the headmost end of each formed 
source packet, divides each source packet with the added 
4-byte time stamp into a second number of fractions FN 2 
which is a multiple of 2 (FN 2 «8 in this case), thereby 
forming data blocks having a byte length of a multiple of 4 
(44 bytes in this case). 

The packeting circuit 45 then forms a CIP header and 
forms a packet containing the CIP header and a predeter- 
mined number of the data blocks. 

FIG. 11 shows an example of a CIP header format used in 
the second embodiment. 

The relationship between the value in the FMT area of the 
CIP header and sorts of data set in this embodiment is the 
same as that in the first embodiment. 

In this CIP header, if MPEG-PS data is transmitted (that 
is, if the value in the FMT area is 100100 (binary)), the 
logarithm of the second number of fractions FN 2 to base 2 
(log 2 (FN2)) is written in the FN area, and the value in the 
original (FIG. 26) QPC area (the 19th to 21st bits of the No. 
0 quadlet) is fixed at 0. Hie eight, 5th to 12th bits in the FDF 
area (shown as new QPC) are used as a new QPC area. 

Since the first number of fractions FNj is fixed as a preset 
number, it is not transmitted through packets. Only the 
second number of fractions FN 2 is written in the header 
while the first number of fractions FNj is fixed. Therefore, 
only two bits in the FN area may suffice. 
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Thus, the number of bits assigned to the QPC area is 
increased to enable conversion of a pack into packets even 
if the length of padding data is large. 

In the CIP header shown in FIG. 11, the value in the DBS 
area is 00001011 (binary), the value in the FN area is 11 
(binary) and the value in the QPC area (new QPC) is 
00001010 (binary). Therefore, the length of the data block is 
11 quadlets, i.e., 44 bytes, the second number of fractions is 
8 (=2 3 ), and the length of padding data is 10 quadlets, i.e., 
40 bytes. 

FIG. 12 shows the rate and band of transmission of DVD 
data (i.e., MPEG-PS data) in the case where the first number 
of fractions FNj is 6, the second number of fractions FN 2 is 
8, and the number of data blocks per packet is one of 1 to 
8, 16, 32, and 64. 

If the number of data blocks per packet is DB, the amount 
of MPEG-PS data (average) contained in one packet is 
(2048/(FN 1 xFN 2 ))xDB bytes (=(16384/(FN 1 xFN 2 ))xDB 
bits), and packets are distributed each in a cycle of 125/isec. 
As a result, the rate of transmission of MPEG -PS data is 
(m.l/^xFN^xDB (Mbps). 

Since the DVD playback rate is 2.52 Mbps, 5.04 Mbps, or 
10.08 Mbps, the numbers of fractions FN 2 and FN 2 and the 
number of data blocks DB per packet are set so as to satisfy 
one of the following equations: 

(131.1/(/W, xFN 2 ))*DBz 10.08 
(1 31. 1/ (FNi x FN 2 )) x DB i 5.04 
(131.1/ {FNi X FN 2 )) X DB * 2.52 

That is, if the playback rate is changed, FN and DB are 
changed in accordance with the above equations. 

Accordingly, in the case where the playback rate is set to 
10.08 Mbps and where the first and second numbers of 
fractions are 6 and 8, respectively, the number of data blocks 
per packet is set to 4 or greater. Also in the case where the 
first or second number of fractions is set to some other value, 
the number of data blocks per packet is set to a number 
calculated in the same manner. 

In the above-described manner, the packeting circuit 45 of 
the second embodiment converts an MPEG-PS data pack of 
2,048 bytes into isochronous communication packets. 

Hie operation of the unpacketing circuit 63 of the second 
embodiment will next be described. 

The unpacketing circuit 63 reads the CIP header of each 
of packets supplied from the communication control section 
62 and restores source packets with added time stamps each 
from at least one packet corresponding to FN 2 data blocks. 

Next, the unpacketing circuit 63 outputs the head 4-byte 
time stamps to the adder 65, and restores one pack of 
MPEG-PS data with added padding data from FNj source 
packets. 

Then, the unpacketing circuit 63 removes, from the 
restored data, the padding data of the byte length corre- 
sponding to the values in the QPC areas of the CIP headers 
by referring to the values in the QPC areas, and outputs the 
pack of MPEG-PS data to the FIFO memory 67. 

Thus, the unpacketing circuit 63 of the second embodi- 
ment restores the MPEG-PS data pack of 2,048 bytes from 
isochronous communication packets. 

In the second embodiment, as described above, a group of 
data formed by adding padding data to one MPEG-PS data 
pack of 2,048 bytes is divided to form source packets, 
groups of data formed by adding time stamps to the source 
packets are further divided to form data blocks, and packets 
each having a predetermined number of data blocks are 
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transmitted, thus transmitting the pack of 2,048 bytes to the 
digital TV 3 operating as a decoder through the digital 
interface in accordance with the IEEE 1394 standard. 

A DVD player 1 which represents a transmitting appara- 
5 tus in accordance with a third embodiment of the present 
invention and a digital TV 3 which represents a receiving 
apparatus in accordance with a third embodiment of the 
present invention will next be described. 

The DVD player 1 of the third embodiment has the same 
io configuration as the DVD player 1 of the first embodiment 
and differs from the first DVD player 1 only in the operation 
of the packeting circuit 45. Therefore, the configuration of 
the DVD player 1 of the third embodiment will not be 
described. 

is The digital TV 3 of the third embodiment has the same 
configuration as the digital TV 3 of the first embodiment and 
differs from the first digital TV 3 only in the operation of the 
unpacketing circuit 63. Therefore, the configuration of the 
digital TV 3 of the third embodiment will not be described. 

20 The operations of the third embodiment DVD player 1 
and digital TV 3 will now be described. The following 
description refers only to the operations of the packeting 
circuit 45 and the unpacketing circuit 63 because the opera- 
tions of the sections other than the packeting circuit 45 and 

25 the unpacketing circuit 63 are the same as those in the first 
embodiments. 

The packeting circuit 45 in the third embodiment divides 
a pack of 2,048 bytes into a predetermined number of 
fractions which is a multiple of 2, thereby forming FN data 
30 blocks having a byte length of a multiple of 4. 

For example, if a pack of 2,048 bytes is divided into 64 
fractions, 64 data blocks each consisting of 32 (=2,048/64) 
bytes are formed as shown in FIG. 13. 

The packeting circuit 45 forms a CIP header and forms a 
35 packet containing the CIP header and a predetermined 
number of the data blocks. 

FIG. 14 shows an example of a CIP header format used in 
the third embodiment. 

The relationship between the value in the FMT area of the 
40 CIP header and sorts of data set in this embodiment is the 
same as that in the first embodiment 

In this CIP header, if MPEG-PS data is transmitted (that 
is, if the value in the FMT area is 100100 (binary)), the value 
in the original (FIG. 26) QPC area (the 17th and 18th bits of 
45 the No. 0 quadlet) is fixed at 0, and the three, 2nd to 4th bits 
in the FDF area (shown as new FN) are used as a new FN 
area. 

In this embodiment, the value in the QPC area is set to 0 
since no padding data is used. In this embodiment, a CIP 

so header having an SYT area is used and a time stamp of a 
pack is set in the SYT area. 

Thus, the number of bits assigned to the FN area is 
increased to enable a pack to be converted into packets even 
if the number of fractions is large. 

55 In the CIP header shown in FIG. 14, the value in the DBS 
area is 00001000 (binary), the value in the new FN area (new 
FN) is 110 (binary), the length of the data block is set to 8 
quadlets, i.e., 32 bytes, and the number of fractions is set to 
64 (-2 6 ). 

60 FIG. 15 shows the rate and band of transmission of DVD 
data (i.e., MPEG -PS data) in the case where the number of 
fractions is 64 and the number of data blocks per packet is 
one of 1 to 8. 

If the number of fractions is FN and if the number of data 
65 blocks per packet is DB, the amount of MPEG-PS data 
contained in one packet is (2048/FN)xDB bytes (-16384/ 
FN) xDB bits), and packets are distributed each in a cycle 
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of 125 /cec. As a result, the rate of transmission of MPEG- 
PS data is calculated as (131.1/FN)xDB (Mbps). 

Since the DVD playback rate is 2.52 Mbps, 5.04 Mbps, or 
10.08 Mbps, the number of fractions FN and the number of 
data blocks DB per packet are set so as to satisfy one of the 5 
following equations: 

(131.1 /FAOxDtf* 10.08 
(131.1/*7V)xD5a5.04 

10 

(131.1/F/V)xDBa2.52 

That is, if the playback rate is changed, FN and DB are 
changed in accordance with the above equations. 5 

Accordingly, in the case where the playback rate is set to 
10.08 Mbps and where the number of fractions is 64, the 
number of data blocks per packet is set to 5 or greater. Also 
in the case where the number of fractions is set to some other 
value, the number of data blocks per packet is set to a 
number calculated in the same manner. 20 

In the above-described manner, the packeting circuit 45 of 
the third embodiment converts an MPEG-PS data pack of 
2,048 bytes into isochronous communication packets. 

The operation of the unpacketing circuit 63 of the third 
embodiment will next be described. 25 

The unpacketing circuit 63 reads the CIP header of each 
of packets supplied from the communication control section 
62 and restores one pack from at least one packet corre- 
sponding to FN data blocks. Also, the unpacketing circuit 63 
reads out a time stamp from the SYT area of the CIP header 30 
and outputs the read value to the adder 65. 

The unpacketing circuit 63 outputs the restored pack of 
MPEG-PC data to the FIFO memory 67. 

Thus, the unpacketing circuit 63 of the third embodiment 
restores the MPEG-PS data pack of 2,048 bytes from 35 
isochronous communication packets. 

In the third embodiment, as described above, an MPEG- 
PS data pack of 2,048 bytes is divided to form data blocks, 
and packets each having a predetermined number of data 
blocks are transmitted, thus transmitting the pack of 2,048 40 
bytes to the digital TV 3 operating as a decoder through the 
digital interface in accordance with the IEEE 1394 standard. 

A DVD player 1 which represents a transmitting appara- 
tus in accordance with a fourth embodiment of the present 
invention and a digital TV 3 which represents a receiving 45 
apparatus in accordance with the fourth embodiment of the 
present invention will next be described. 

The DVD player 1 of the fourth embodiment has the same 
configuration as the DVD player 1 of the first embodiment 
and differs from the first DVD player 1 only in the operation 50 
of the packeting circuit 45. Therefore, the configuration of 
the DVD player 1 of the fourth embodiment will not be 
described. 

The digital TV 3 of the fourth embodiment has the same 
configuration as the digital TV 3 of the first embodiment and 55 
differs from the first digital TV 3 only in the operation of the 
unpacketing circuit 63. Therefore, the configuration of the 
digital TV 3 of the fourth embodiment will not be described. 

The operations of the fourth embodiment DVD player 1 
and digital TV 3 will now be described. The following 60 
description refers only to the operations of the packeting 
circuit 45 and the unpacketing circuit 63 because the opera- 
tions of the sections other than the packeting circuit 45 and 
the unpacketing circuit 63 are the same as those in the first 
embodiments. 65 

The operation of the packeting circuit 45 will first be 
described with reference to the flowchart of FIG. 17. In step 
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SI, the packeting circuit 45 in the fourth embodiment 
previously divides an MPEG2-PS data pack of 2,048 bytes 
shown in FIG. 16(A) into the first number of fractions FN A 
(=8), thereby forming, as shown in FIG. 16(B), eight groups 
of data each consisting of 256 bytes as source packets to be 
transmitted in isochronous communication in accordance 
with IEEE 1394. 

Next, in step S2, a 4-byte source packet header is added 
to the headmost end of each source packet formed in step SI. 
That is, a time stamp is added in order to reduce jitter at the 
time of transmission. The process then advances to step S3 
to add 28-byte padding data to the hindmost end of each 
source packet in order to form data blocks of the quadlet unit 
size, as described below. In this manner, a 288-byte source 
packet is formed, as shown in FIG. 16(C). 

In step S4, the area in which padding data is added in step 
S3 is moved to the position immediately after the source 
packet header to be used for transmission of a system 
parameter (SPRM) or the like, as shown in FIG. 16(D). This 
is because processing of the data is easier if the data area is 
closer to the headmost end. 

In the source packet headers added to the source packets, 
each of those added to the second and other subsequent 
source packet headers in the eight source packet headers 
may be used as a data area. No information is written if they 
are not used as data areas. 

In step S5, each 288-byte source packet is divided into the 
second number of fractions FN 2 (8 in this case), thereby 
obtaining 36-byte data blocks, as shown in FIG. 16(E). 

The process then advances to step S6 and the packeting 
circuit 45 forms a CIP header and forms a packet containing 
the CIP header and a predetermined number of data blocks. 

FIG. 18 shows an example of a CIP header format and a 
data block format used in the fourth embodiment. As shown 
in FIG. 18, the same CIP header format as the conventional 
one having no SYT area as shown in FIG. 26 may be used. 
In this example, the value in the DBS area is 00001001 
(binary), the value in the FN area is 11 (binary) and the value 
in the QPC area is 111 (binary). Therefore, the data block 
length is 9 quadlets, i.e., 36 bytes, the number of fractions 
in which one pack is divided is 8 (»2 3 ), and the padding data 
length is 7 quadlets, i.e., 28 bytes. 

The packeting circuit 45 sets a number of data blocks per 
packet according to the band, forms a packet using the 
number of data blocks corresponding to the set number, and 
outputs the formed packet to the communication control 
section 49. 

The communication control section 49 outputs a control 
signal to the timer 47 in every 125 //sec cycle at the start of 
the cycle, and simultaneously outputs a cycle sync signal 
and a cycle start packet to the communication section 50. 
Also, the communication control section 49 is supplied with 
packets from the packeting circuit 45 and outputs the 
packets to the communication section 50 one in every cycle. 

The communication section 50 transmits, over the AV bus 
2, cycle sync signals, start packets and isochronous com- 
munication packets supplied from the communication con- 
trol section 49. 

The process ends thereby. The above-described process is 
repeated the number of times corresponding to the number 
of packets. 

In the above-described manner, MPEG-PS data is con- 
verted into isochronous communication packets and the 
packets are transmitted over the AV bus 2. 

The communication section 61 of the digital TV 3 
receives cycle sync signals, cycle start packets and isoch- 
ronous communication packets transmitted from the DVD 
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player 1 via the AV bus 2, and outputs the received signals 
and packets to the communication control section 62. 

When supplied with one cycle sync signal, the commu- 
nication control section 62 outputs a control signal accord- 
ing to the cycle sync signal to the timer 64, and outputs the 
corresponding supplied isochronous communication packet 
to the unpacketing circuit 63. 

The unpacketing circuit 63 reads the CIP header of each 
of supplied isochronous communication packets and 
restores source packets with added time stamps and padding 
data each from at least one packet corresponding to FN 2 data 
blocks (eight blocks in this case). 

In this embodiment, since the value in the FMT area of 
each CIP header is set to 100001, the unpacketing circuit 63 
performs processing by assuming that data formed as a 
2,048-byte MPEG2-PS packet has been divided into 8 15 
source packets, and that each source packet has been further 
divided to form data blocks. 

The unpacketing circuit 63 outputs head 4-byte time 
stamps to the adder 65, restores the MPEG-PS data pack of 
2,048 bytes from 8 (the number of source packets)x8 (the 20 
number of data blocks obtained by dividing each source 
packet) (=64) data blocks, as described below, and outputs 
the restored MPEG-PS data to the FIFO memory 64. 

The method of restoring the MPEG2-PS data pack of 
2,048 bytes from the 64 data blocks will next be described. 
The unpacketing circuit 63 discriminates each of the source 
packets containing the data blocks on the basis of the value 
in the DBC area of the corresponding CIP header. 

That is, if all the lower six digits of the value in the DBC 
area of the CIP header of one packet are 0, the first data 30 
block contained in the packet is recognized as the head data 
block in one MPEG2-PS packet. Also, if all the lower three 
digits of the value in the DBC area of the CIP header of one 
packet are 0, the first data block contained in the packet is 
recognized as the head data block in one source packet. 35 

For example, if the value of DBC is XXO00O00 (binary) 
(X is 0 or 1), the data block is recognized as the head data 
block in the first one of eight source packets, i.e., the head 
data block in one MPEG2-PS data pack. 

If the value of DBC is XX001000 (binary), the data block 40 
is recognized as the head data block in the second one of 
eight source packets. If the value of DBC is XX010000 
(binary), the data block is recognized as the head data block 
in the third one of eight source packets. If the value of DBC 
is XX011000 (binary), the data block is recognized as the 45 
head data block in the fourth one of eight source packets. If 
the value of DBC is XX100000 (binary), the data block is 
recognized as the head data block in the fifth one of eight 
source packets. If the value of DBC is XX101000 (binary), 
the data block is recognized as the head data block in the 
sixth one of eight source packets. If the value of DBC is 
XXI 10000 (binary), the data block is recognized as the head 
data block in the seventh one of eight source packets. If the 
value of DBC is XX111000 (binary), the data block is 
recognized as the head data block in the eighth one of eight 
source packets. 

Trie unpacketing circuit 63 first restores the eight source 
packets from the data blocks contained in the packets 
supplied from the communication control section 62, as 
described above, then restores the MPEG2-PS data pack of 60 
2,048 bytes, and outputs the restored data pack to the FIFO 
memory 67. Thus, each source packet divided into 8 blocks 
can be discriminated by referring to the values in the DBC 
areas. The restored data is output to the decoding section 22 
to be decoded. 

FIG. 19 shows the set of values in the CIP header. The 
value in the SID area is set according to the configuration. 
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The value in the DBS area is 00001001 (binary) (=9 quadlets 
(-36 bytes)). The value in the FN area is 11 (binary) (-8). 
The value in the QPC area is 111 (binary) (=7). The value in 
the SPH area is 1. The value 0 to FF (hexadecimal) (0 to 255) 
is set in the DBC area. The value in the FMT area is 100001 
denoting MPEG2-PS. In the FDF area, a predetermined 
value is set as desired. 

In the fourth embodiment, as described above, an MPEG- 
PS data pack of 2,048 bytes is divided by using the con- 
ventional CIP header to form source packets, groups of data 
formed by adding time stamps and padding data to the 
source packets are further divided to form data blocks, and 
packets each having a predetermined number of data blocks 
are transmitted, thereby transmitting in an isochronous com- 
munication manner the pack of 2,048 bytes to the digital TV 
3 operating as a decoder through the digital interface in 
accordance with the IEEE 1394 standard. 

In the above-described fourth embodiment, as described 
above, each source packet can easily be discriminated, so 
that the padding area (DVD packet header and the source 
packet header can be treated independently with respect to 
source packets containing them. As a result, the usable data 
area can be increased. 

Also, an MPEG2-PS packet can be transmitted in an 
isochronous transmission manner by using the conventional 
CIP header. In such a case, an MPEG2-PS packet of 2,048 
bytes can be transmitted by being fragmentized into, for 
example, 36-byte data blocks, thus achieving efficient use of 
the transmission band. 

In the above-described embodiments, data is transmitted 
between DVD player 1 and digital TV 3. However, needless 
to say, data can also be transmitted between other appara- 
tuses having data communication sections in accordance 
with the IEEE 1394 standard. 

In the above-described embodiments, 4-byte time stamps 
are used. However, time stamps of 8 bytes or more and 
having a byte length of a multiple of 4 may also be used. 

In the transmitting apparatus and the transmitting method 
of the present invention, a pack of 2,048 bytes in data is 
converted into at least one packet to be transmitted in 
isochronous communication in accordance with the IEEE 
1394 standard. Therefore, 2,048 bytes of data can be com- 
municated by using the digital interface in accordance with 
the IEEE 1394 standard. 

In the receiving apparatus and the receiving method of the 
present invention, packets transmitted in communication in 
accordance with the IEEE 1394 standard are received and a 
pack of 2,048 byte is restored from at least one of the 
received packets. Thus, 2,048 bytes of data can be commu- 
nicated by using the digital interface in accordance with the 
IEEE 1394 standard. 

What is claimed is: 

1. A transmitting apparatus transmitting data through a 
digital interface, said transmitting apparatus comprising: 

pack input means for input of a pack; 

data block generating means for generating and outputting 
data blocks by dividing said entered pack; 

packet converting means for converting output data 
blocks in a predetermined number into a packet; and 

packet delivery means delivering said packet; 

wherein said packet has at least a first area showing a 
number of fractions for packeting, and a second area 
serving as a supplemental area for said first area 
showing the number of fractions when said pack 
exceeds a predetermined data length. 

2. A transmitting apparatus according to claim 1, wherein 
said packet has also a third area showing a padding data 
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length for adjusting the total length of data, and a fourth area forms data blocks having a byte length of a multiple of 4 by 

to be used in response to a data format of said pack; when further dividing each of the time-stamped source packets 

said pack exceeds said predetermined data length, said into a second number of fractions which is a multiple of 2, 

packet further has a fifth area serving as a supplemental area and forms said packet by setting a predetermined number of 

for said third area showing a padding data length, together 5 the data blocks per packet to be transmitted as data in the 

with said second area, within said fourth area. packet. 

3. A transmitting apparatus according to claim 2, wherein 11. A transmitting apparatus according to claim 10, 
said data block generating means comprising: wherein said pack has the MPEG-PS data format. 

(1) data adding means for generating data by adding 12 A transmitting apparatus according to claim 10, 
padding data and a time stamp for adjusting the total ™ wherein said digital interface is an IEEE 1394 digital 
length of data to said entered pack; and interface. 

(2) data dividing means for dividing said generated data * 3 . A transmitting apparatus according to claim 8, 
into a predetermined number of fractions, and gener- ^ h « el , n ? ld P"*? abo » ^ \ rea ™«* m «sponse to 
atine said data block format of said pack; and when said pack exceeds 

4. A uLmitting apparatus according to claim 3, wherein 15 said P^nnined dm length, said pack has further said 
the data format of said pack is in the MPEG-PS format. second area m sa.d th.rd area 

5. A transmitting apparatus according to claim 3, wherein . *?TT*a m "T 1 ° 3 
said digital interface is an IEEE 1394 digital interface. wb ™% * ** ^ * 0011(1 ° umb ^ f^ 00 * m ™\ 

t a* **4- ~ a- 7 i ™ c and FN2, respectively; the number of data blocks per packet 

6. A transmitting apparatus according to clam 5, wherein . , f * e i r .i_ j * • -n i.-. / j 
.j i t Zi c * j j . ui i u * 20 is DB; and the rate of supply ot the data is K bits/second, 

said packet converting means forms said data blocks having r. * , . PH J 4 iL - A " J 

u * i *u c u* i pax-, a' 'A' ~~-a a~*Z said packet convertmg means sets the first and second 

a byte length of a multiple of 4 by dividing said data * , , . & , . , r , t . , , 

comprising said pack having 2,048 bytes, said time stamp numb ff V™ ?™?"™^ f^n'ff blod £. per 

having a bytt length of a multiple of 4, and said padding data P acket t0 values of ' ™ 2 and a condltlon: 

having a byte length of a multiple of 4 into said number of {(2048*8/(i25*o.oooooiVCHVi'fW2)}D5>wi 
fractions which is a multiple of 2, converts said data blocks 

in the predetermined number into said packet, and transmits 15. A transmitting apparatus according to claim 1, 

the same. wherein said packet has also a third area used in response to 

7. A transmitting apparatus according to claim 6, wherein, the data format of said pack, and when said pack exceeds 
if the number of fractions is FN; the number of data blocks sa jd predetermined data length, said pack has further said 
per packet is DB; and the rate of supply of the data is R second area in said third area. 

bits/second, the number of fractions and the number of data 16. A transmitting apparatus according to claim 15, 

blocks per packet are set to values of FN and DB satisfying wherein said packet has also a fourth area set for synchro- 

a condition: nizing for each video frame, and when said pack exceeds 

_ e said predetermined data length, said packet converting 

{2048^/(125-a000001))/F^}^>-it 35 ^ for & ^ ^ ^ 

8. A transmitting apparatus transmitting data through a fourth area. 

digital interface, said transmitting apparatus comprising: 17 A transmitting apparatus according to claim 16, 

, . r • „ r i wherein said packet converting means divides said pack of 

pack input means for input of a pack; . nAO . . . , . , u %c *• r 

r r r 4- 2,048 bytes into said number of fractions of a multiple of 2, 

data block generating means for generating and outputting 40 forms said data blocks having a byte length of a multiple of 

data blocks by dividing said entered pack; 4> and convex each of me mus formed dala blocks ^ a 

packet converting means converting output data block in predetermined number into said packet. 

a predetermined number into a packet; and \g t a transmitting apparatus according to claim 17, 

packet delivery means delivering said packet; 45 wherein said digital interface is an IEEE 1394 digital 

wherein said packet has at least a first area showing the interface, 

padding data length for adjusting the total data length, 19. A transmitting apparatus according to claim 17, 

and a second area serving as a supplemental area for wherein said pack has the MPEG-PS data format, 

said first area showing the padding data length when 20. A transmitting apparatus according to claim 18, 

said pack exceeds the predetermined data length. 50 wherein, if the number of fractions is FN; the number of data 

9. A transmitting apparatus according to claim 8, wherein blocks per packet is DB; and the rate of supply of the data 
said data block generating means comprises: is R bits/second, said packet converting means sets the 

(1) data adding means for adding padding data for adjust- number of fractions and the number of data blocks per 
ing the total length of data to said entered pack to P acket lo values of ™ md DB satisfying a condition: 
generate and output data; and 55 {2048*8/(125-0.000001))/^}™^ 

(2) data dividing means dividing said output data into a 

first number of fractions, adding a time stamp to each 21. A transmitting apparatus transmitting data through a 

of the generated source packets, and then, dividing into digital interface, said transmitting apparatus comprising: 

a second number of fractions, thereby generating said pack ^ means for mput of a pack; 

data blocks in a predetermined number. « data block generating means for generating an outputting 

10. A transmitting apparatus according to claim 9 ^ ^ ^ * * 
wherein said packet converting means divides data formed . . 

of said pack of 2,048 bytes and padding data having a byte P ackel converting means convertmg output data blocks m 

length of a multiple of 4 into a first number of fractions, a predetermined number into a packet; and 

forms time-stamped source packets having a byte length of 65 packet delivery means delivering said packet; 

a multiple of 16 by adding a time stamp having a byte length wherein, if said pack exceeds said predetermined data 

of a multiple of 4 to each of said generated source packets, length, said data block generating means comprises 
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first dividing means dividing said entered pack into a 
first number of fractions; data adding means generating 
data by adding a time stamp and padding data to each 
of source packets generated by said first dividing 
means; and second dividing means generating said data 5 
blocks by dividing said generated data into a second 
number of fractions. 

22. A transmitting apparatus according to claim 21, 
wherein said packet has at least a first area showing a lack 
detecting counter of packet. 

23. A transmitting apparatus according to claim 21, 
wherein said packet converting means divides said pack of 
2,048 bytes entered from said pack input means into said 
first number of fractions which is a multiple of 2, forms said 
data by adding said time stamp having a byte length of a 
multiple of 4 and said padding data having a byte length of 15 
a multiple of 4 and said padding data having a byte length 

of a multiple of 4 to each of said formed source packets, 
forms said data blocks having a byte length of a multiple of 
4 by dividing each of said data into said second number of 
fractions which is a multiple of 2, and converts and transmits 20 
said data blocks in a predetermined number to said packet. 

24. A transmitting apparatus according to claim 24, 
wherein said digital interface is an IEEE 1393 digital 
interface. 

25. A transmitting apparatus according to claim 23, 1S 
wherein said pack has the MPEG-PS data format. 

26. A transmitting apparatus according to claim 21, 
wherein said data adding means further has means for 
writing system parameters as said padding data. 

27. A transmitting apparatus according to claim 21, 30 
wherein said data adding means has means for providing 
said padding data area immediately after said time stamp. 

28. A transmitting apparatus according to claim 26, 
wherein said data adding means has means for writing DVD 
parameters as said system parameters. 35 

29. A transmitting apparatus according to claim 22, 
wherein said packet converting means has also means for 
writing a serial number of the first data block in said data 
block. 

30. A receiving apparatus receiving a packet having at ^ 
least a first area showing a data format of the pack and a 
second area used in response to the data format of said pack 
through a digital interface, said receiving apparatus com- 
prising: 

packet input means for input of said packet; and 45 
unpacketing means for restoring data comprising a pack, 
a time stamp and padding data from said entered 
packets in a predetermined number; 
wherein said unpacketing means comprises: 
detecting means for detecting the data format of said 50 
pack from the first area in said packet; data restoring 
means for reading out the number of data fractions 
for packeting and the padding data length for adjust- 
ing the total length of said data from said second area 
and restoring said data in response to said number of 55 
data fractions when said data format is a specific data 
format; and extracting means for extracting said pack 
and said time stamp from said restored data. 

31. A receiving apparatus according to claim 30, wherein 
said digital interface is an IEEE 1394. 60 

32. A receiving apparatus according to claim 30, wherein 
said pack has the MPEG-PS data format. 

33. A receiving apparatus according to claim 30, wherein 
said unpacketing means restores said packet to said data 
comprising said pack of 2,048 bytes, said time stamp having 65 
a byte length of a multiple of 4, and said padding data having 

a byte length of a multiple of 4. 
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34. A receiving apparatus according to claim 30, wherein 
said receiving apparatus further has a third area showing the 
number of data fractions for packing, and a fourth area 
showing the padding data length for adjusting the total 
length of data; and 

said unpacketing means comprises, when said data format 
is said specific format, data restoring means for reading 
out said number of data fractions and said padding data 
length from the second, third and fourth areas in said 
packet, and restoring said data in response to said 
number of data fractions, and extracting means for 
extracting said pack and said time stamp from said 
restored data. 

35. A receiving apparatus according to claim 34, wherein 
said digital interface is an IEEE 1394. 

36. A receiving apparatus according to claim 34, wherein 
said pack has the MPEG-PS data format. 

37. A receiving apparatus according to claim 34, wherein 
said unpacketing means restores said packet to said data 
comprising said pack of 2,048 bytes, said time stamp having 
a byte length of a multiple of 4, and said padding data having 
a byte length of a multiple of 4. 

38. A receiving apparatus for receiving a packet having at 
least first area showing a number of data fractions for 
packeting, a second area showing a padding data length for 
adjusting the total length of data, a third area showing the 
data format of the pack, and a fourth area used in response 
to the data format of said pack, through a digital interface, 
said receiving apparatus comprising: 

packet input means for input of said packet; detecting 
means for detecting the data format of said pack from 
the third area in said packet; time-stamped source 
packet generating means for restoring a time-stamped 
source packet by reading out said number of data 
fractions from the first area in said packet when said 
data format is a specific format; a source packet gen- 
erating means for generating only the source packet 
from said time-stamped source packet; data restoring 
means for restoring the data from said source packets in 
a predetermined number; and pack restoring means for 
restoring the pack from said data on the basis of said 
padding data length by reading out the padding data 
length from said fourth area. 

39. A receiving apparatus according to claim 38, wherein 
said unpacketing means restores said packet to said time- 
stamped source packet in a predetermined number having a 
byte length of a multiple of 16, extracts said time stamp from 
said time-stamped source packet, and restores said pack of 
2,048 bytes from said source packets in the predetermined 
number. 

40. A receiving apparatus according to claim 38, wherein 
said digital interface is an IEEE 1394 digital interface. 

41. A receiving apparatus according to claim 38, wherein 
said pack has the MPEG-PS data format. 

42. A receiving apparatus for receiving a packet having a 
first area showing the data format of a pack, a second area 
used in response to the data format of said pack, and a third 
area provided for synchronization for each video frame, 
through a digital interface, said receiving apparatus com- 
prising: 

packet input means for input of said packet; and 
unpacketing means for restoring the pack from said 

entered packets in the predetermined number; 
wherein said unpacketing means comprises detecting 
means for detecting the data format of said pack from 
the first area in said packet; data block restoring means 
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for restoring the data blocks corresponding to the 
number of data fractions for packeting from said sec- 
ond area; and pack restoring means for restoring said 
pack from the data blocks in said predetermined num- 
ber by reading out the time stamp from said third area. 5 

43. A receiving apparatus according to claim 42, wherein 
said digital interface is an IEEE 1394 digital interface. 

44. A receiving apparatus according to claim 42, wherein 
said pack has the MPEG-PS data format. 

45. A receiving apparatus receiving a packet having at 10 
least a first area showing a number of data fractions for 
packeting, a second area showing the padding data length for 
adjusting the total length of the data, and a third area 
showing the data format of the pack, through a digital 
interface, said receiving apparatus comprising: is 

packet input means for input of the packet; detecting 
means for detecting the data format of said pack from 
the third area in said packet; data restoring means for 
restoring data comprising a source packet, a time stamp 
and padding data from data blocks in a predetermined 20 
number by reading out said number of data fraction for 
packeting from said first area when said data format is 
a specific format; source packet restoring means for 
restoring only said source packet from said data by 
reading out said padding data length from said second 25 
area; and pack restoring means for restoring the pack 
from said source packets in a predetermined number. 

46. A receiving means according to claim 45, wherein said 
packet further has a fourth area for showing a packet lacking 
detecting counter; and 30 

said pack restoring means has pack restoring means for 
detecting the data format of said pack from the third 
area in said packet, restoring said source packets in the 
prescribed number by reading out an identification 
value from said fourth area when said data format is a 35 
specific format, and restoring said pack from the source 
packets in a predetermined number. 

47. Transmitting method of transmitting data through a 
digital interface, said transmitting method comprising: 

a pack input step for input of a pack; 

a data generating step of generating and outputting data 
blocks by dividing said entered pack; 

a packet converting step of converting output data blocks 
in a predetermined number into a packet; and 

a packet delivery step of delivering said packet; 

wherein said packet has at least a first area showing a 
□umber of fractions for packeting, and a second area 
serving as a supplemental area for said first area 
showing the number of fractions when said pack 50 
exceeds a predetermined data length. 

48. A transmitting method according to claim 47, wherein 
said packet has also a third area showing a padding data 
length for adjusting the total length of data, and a fourth area 

to be used in response to a data format of said pack; when 55 
said pack exceeds said predetermined data length, said 
packet further has a fifth are serving as a supplemental area 
for said third area showing a padding data length, together 
with said second area, within said fourth area. 

49. A transmitting method according to claim 48, wherein 60 
said data block generating step comprises: 

(3) data adding step of generating data by adding padding 
data and a time stamp for adjusting the total length of 
data to said entered pack; and 

(4) data dividing step of dividing said generated data into 65 
a predetermined number of fractions, and generating 
said data block. 



40 



45 



50. A transmitting method according to claim 49, wherein 
the data format of said pack is in the MPEG-PS format. 

51. A transmitting method according to claim 49, wherein 
said digital interface is an IEEE 1394 digital interface. 

52. A transmitting method according to claim 51, wherein 
said packet converting step is to form said data blocks 
having a byte length of a multiple of 4 by dividing said data 
comprising said pack having 2,048 bytes, said time stamp 
having a byte length of a multiple of 4, and said padding data 
having a byte length of a multiple of 4 into said number of 
fractions which is a multiple of 2, convert said data blocks 
in the predetermined number into said packet, and transmit 
the same. 

53. A transmitting method according to claim 52, wherein, 
if the number of fractions is FN; the number of data blocks 
per packet is DB; and the rate of supply of the data is R 
bits/second, the number of fractions and the number of data 
blocks per packet are set to values of FN and DB satisfying 
a condition: 

{2048*8/(125*0.000001))/iW}*Z>B>Wt 

54. A transmitting method of transmitting data through a 
digital interface, said transmitting method comprising: 

a pack input step for input of a pack; 

a data generating step of generating and outputting data 
blocks by dividing said entered pack; 

a packet converting step of converting output data blocks 
in a predetermined number into a packet; and 

a packet delivery step of delivering said packet; 

wherein said packet has at least a first area showing the 
padding data length for adjusting the total data length, 
and a second area serving as a supplemental area for 
said first area showing the padding data length when 
said pack exceeds the predetermined data length. 

55. A transmitting method according to claim 54, wherein 
said data block generating step comprises: 

(3) data adding step of adding padding data for adjusting 
the total length of data to said entered pack to generate 
and output data; and 

(4) data dividing step of dividing said output data into a 
first number of fractions, adding a time stamp to each 
of the generated source packets, and then, dividing into 
a second number of fractions, thereby generating said 
data blocks in a predetermined number. 

56. A transmitting method according to claim 55, wherein 
said packet converting step is to divide data formed of said 
pack of 2,048 bytes and padding data having a byte length 
of a multiple of 4 into a first number of fractions, form 
source packets each having a time stamp having byte length 
of a multiple of 16 by adding a time stamp having a byte 
length of a multiple of 4 to each of said generated source 
packets, form data blocks having a byte length of a multiple 
of 4 by further dividing each of the source packets with time 
stamps into a second number of fractions which is a multiple 
of 2, and form said packet by setting a predetermined 
number of the data blocks per packet to be transmitted as 
data in the packet. 

57. A transmitting method according to claim 56, wherein 
said pack has the MPEG-PS data format. 

58. A transmitting method according to claim 56, wherein 
said digital interface is an IEEE 1394 digital interface. 

59. A transmitting method according to claim 54, wherein 
said packet has also a third area used in response to the data 
format of said pack; and when said pack exceeds said 
predetermined data length, said pack has further said second 
area in said third area. 
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60. A transmitting method according to claim 58, wherein, blocks having a byte length of a multiple of 4 by dividing 
if the first and second numbers of fractions are FN1 and each of said data into said second number of fractions which 
FN2, respectively; the number of data blocks per packet is is a multiple of 2, and convert and transmit said data blocks 
DB; and the rate of supply of the data is R bits/second, said in a predetermined number to said packet. 

packet converting step is to set the first and second numbers 5 70 * A transmitting method according to claim 69, wherein 

of fractions and the number of data blocks per packet to said ^gilal interface is an IEEE 1394 digital interface, 

values of FN1, FN2 and DB satisfying a condition: 71- Atr^itti^mc^aoooidi^ to claim 69, wherein 

J & said pack has the MPEG-PS data format. 

{(2048*fi/(i25*o.oooooi)/(iWi*/'JV2)}/>5>/i 72. A transmitting method according to claim 67, wherein 

1Q said data adding step further has a step of writing system 

61. A transmitting method according to claim 47, wherein parameters as said padding data. 

said packet has also a third area used in response to the data 73. A transmitting method according to claim 67, wherein 

format of said pack, and when said pack exceeds said said data adding step has a step of providing said padding 

predetermined data length, said pack has further said second dala immediately after said time stamp, 

area in said third area. , . 74. A transmitting method according to claim 72, wherein 

62. A transmitting method according to claim 61, wherein 15 said data addia S ste P has a ste P of writmg DVD parameters 
said packet has also a fourth area set for synchronizing for as Mid system parameters 

, r - . . , J , j j 75. A transmitting method according to claim 68, wherein 

each video frame, and when said pack exceeds said prede- ^ COQVert ^ step has ^ a f tep of ^g a serial 

termmed data length, said packet converting step further has num £ er of ^ firgt d * a block m said daU block 

a step of writing a time stamp in said fourth area. 2Q ?6 A receiving metnod of rece iving a packet having at 

63. A transmitting method according to claim 62, wherein least a first Mea snowing a data f ormat 0 f ^ pac k and a 
said packet converting step is to divide said pack of 2,048 second area used in response to the data format of said pack 
bytes into said number of fractions of a multiple of 2, form through a digital interface, said receiving method compris- 
said data bocks having a byte length of a multiple of 4, and m g : 

convert each of the thus formed data blocks in a predeter- 2$ a pac k e t input step for input of said packet; and an 

mined number into said packet. unpacketing step of restoring data comprising a pack, a 

64. A transmitting method according to claims 63, time stamp and padding data from said entered packets 
wherein said digital interface is an IEEE 1394 digital m a predetermined number; 

interface. wherein said unpacketing step comprises: 

65. A transmitting method according to claim 63, wherein 3Q a detecting step of detecting the data format of said 
said pack has the MPEG-PS data format. pack from me first area m said pac k e t; a data 

66. A transmitting method according to claim 64, wherein, restoring step of reading out the number of data 
if the number of fractions is FN; the number of data blocks fractions for packeting and the padding data length 
per packet is DB; and the rate of supply of the data is R for the total i engt h Q f said data from said 
bits/second, said packet converting step is to set the number 35 area restoring said data in response to 
of fractions and the number of data blocks per packet to said num ber of data fractions when said data format 
values of FN and DB satisfying a condition: is a spec ific data format; and an extracting step of 

r„„.„ „ , .^,^0 . „ extracting said pack and said time stamp from said 

{2048*8/(125 *o.oooooi))/fjv}*x>5>w?. restored data 

67. A transmitting method transmitting data through a 40 77. A receiving method according to claim 76, wherein 
digital interface, said transmitting method comprising: said digital interface is an IEEE 1394. 

„ ^ , ■ . r- • if r n _i . 78. A receiving method according to claim 76, wherein 

a pack input step for input of a pack, said k has ^PEG-PS data format. 

a data block generating step of generating and outputUng ?9 A receiving method accord in g to claim 76, wherein 

data blocks by dividing said entered pack; 45 said unpacketing step ^ to restore ^ packet t0 data 

a packet converting step of converting output data blocks comprising said pack of 2,048 bytes, said time stamp having 

in a predetermined number into a packet; and a byte length of a multiple of 4, and said padding data having 

a packet delivery step of delivering said packet; a byte length of a multiple of 4. 

wherein, if said pack exceeds said predetermined data 80. A receiving method according to claim 76, wherein 

length, said data blocks generating step comprises a 50 said receiving method further has a third area showing the 

first dividing step of dividing said entered pack into a number of data fractions for packeting, and a fourth area 

first number of fractions; a data adding step of gener- showing the padding data length for adjusting the total 

ating data by adding a time stamp and padding data to length of data; and 

each of source packets generated in said first dividing said unpacketing step comprises, when said data format is 

step; and a second dividing step of generating said data 55 said specific format, a data restoring step of reading out 

blocks by dividing said generated data into a second said number of data fractions and said padding data 

number of fractions. length from the second, third and fourth areas in said 

68. A transmitting method according to claim 67, wherein packet, and restoring said data in responses to said 
said packet has at least a first area showing a lack detecting number of data fractions, and an extracting step of 
counter of packet. 60 extracting said pack and said time stamp from said 

69. A transmitting method according to claim 67, wherein restored data. 

said packet converting step is to divide said pack of 2,048 81. A receiving method according to claim 80, wherein 

bytes entered in said pack input step into said first number said digital interface is an IEEE 1394. 

of fractions which is a multiple of 2, form said data by 82. A receiving method according to claim 80, wherein 

adding said time stamp having a byte length of a multiple of 65 said pack has the MPEG-PS data format. 

4 and said padding data having a byte length of a multiple 83. A receiving method according to claim 80, wherein 

of 4 to each of said formed source packets, form said data said unpacketing step is to restore said packet to said data 
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comprising said pack of 2,048 bytes, said time stamp having 
a byte length of a multiple of 4, and said padding data having 
a byte length of a multiple of 4. 

84. A receiving method of receiving a packet having at 
least a first area showing a number of data fractions for 5 
packeting, a second area showing a padding data length for 
adjusting the total length of data, a third area showing the 
data format of the pack, and a fourth area used in response 

to the data format of said pack, through a digital interface, 
said receiving method comprising: 10 
a packet input step of input of said packet; a detecting step 
of detecting the data format of said pack from the third 
area in said packet; a time-stamped source packet 
generating step of restoring a time-stamped source 
packet by reading out said number of data fractions 15 
from the first area in said packet when said data format 
is a specific format; a source packet generating step of 
generating only the source packet from said time- 
stamped source packet; a data restoring step of restor- 
ing the data from said source packets in a predeter- 20 
mined number; and a pack restoring step of restoring 
the pack from said data on the basic of said padding 
data length by reading out the padding data length from 
said fourth area. 

85. A receiving method according to claim 84, wherein 25 
said unpacketing step is to restore said packet to said 
time-stamped source packets in a predetermined number 
having a byte length of a multiple of 16, extract said time 
stamp from said time-stamped source packet, and restore 
said pack of 2,048 bytes from said source packets in the 30 
predetermined number. 

86. A receiving method according to claim 84, wherein 
said digital interface is an IEEE 1394 digital interface. 

87. A receiving method according to claim 84, wherein 
said pack has the MPEG-PS data format. 35 

88. A receiving method of receiving a packet having a first 
area showing the data format of a pack, a second area used 
in response to the data format of said pack, and a third area 
provided for synchronization for each video frame, through 

a digital interface, said receiving method comprising: 40 
a packet input step for input of said packet; and 
an unpacketing step of restoring the pack from said 
entered packets in the predetermined number; 



wherein said unpacketing step comprises a detecting step 
of detecting the data format of said pack from the first 
area in said packet; a data block restoring step of 
restoring the data blocks corresponding to the number 
of data fractions for packeting from said second area; 
and a pack restoring step of restoring said pack from the 
data blocks in said predetermined number by reading 
out the time stamp from said third area. 

89. A receiving method according to claim 88, wherein 
said digital interface is an IEEE 1394 digital interface. 

90. A receiving method according to claim 88, wherein 
said pack has the MPEG-PS data format. 

91. A receiving method of receiving a packet having at 
least a first area showing a number of data fractions for 
packeting, a second area showing the padding data length for 
adjusting the total length of the data, and a third area 
showing the data format of the pack, through a digital 
interface, said receiving method comprising: 

a packet input step for input of the packet; a detecting step 
of detecting the data format of said pack from the third 
area in said packet; a data restoring step of restoring 
data comprising a source packet, a time stamp and 
padding data from data blocks in a predetermined 
number by reading out said number of data fraction for 
packeting from said first area when said data format is 
a specific format; a source packet restoring step of 
restoring only said source packet from said data by 
reading out said padding data length from said second 
area; and a pack restoring step of restoring the pack 
from said source packets in a predetermined number. 

92. A receiving method according to claim 91, wherein 
said packet further has a fourth area for showing a packet 
lacking detecting counter; and 

said pack restoring step has a pack restoring step of 
detecting the data format of sid pack from the third area 
in said packet, restoring said source packets in the 
prescribed number by reading out and identification 
value from said fourth area when said data format is a 
specific format, and restoring said pack from the source 
packets in a predetermined number. 
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